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[57] ABSTRACT 

An apparatus for selectively drawing patterns on paper 
sheet or scoring patterns on plastic sheet which includes 
a table support, a sheet feeding assembly at one end of 
the table support and a sheet collecting assembly at the 
other end of the table" support. A movable tool support 
carries a drawing instrument and a scoring instrument 
above the table support and an automatic data con- 
trolled system is connected thereto for moving the tool 
support in any direction to draw on or score the sheet 
material supported on the table support The sheet ma- 
terial is advanced by grippers mounted on the movable 
tool support and spinners are supported on the sheet 
material at either end of the table support for operating 
a motor attached to the sheet collecting assembly and a 
brake attached to the sheet feeding assembly. 

6 Claims, 8 Drawing Sheets 
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FIG. 5 
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scoring the surface of sheet material such as plastic, the 
AUTOMATIC APPARATUS FOR DRAWING ON apparatus comprising table means for supporting the 
AND SCORING OF SHEET MATERIAL sheet material, tool means disposed above the table 

means for selectively drawing on or scoring the surface 
BACKGROUND OF THE INVENTION 5 of the sheet material supported on the table means, tool 

1. Field of the Invention. su PP ort means ^posed above the table means for sup- 
The present invention relates to drawing machines, porting the tool means, the support means being mov- 

also known as plotters, which are used as computer- able in any direction above the surface of the sheet 

assisted design equipment in which movement of an material supported on the table means, and control 

instrument is achieved by numerical controls which 10 means operatively connected to the tool means and to 

operate either from an on-line data generator or from the tool support means for moving the tool support 

previously programmed data In particular, the auto- means and for causing the tool means to effect drawing 

matically controlled machine is suitable for use in the on or scoring the surface of the sheet material when the 

tailoring industry or similar industry wherein precision tool means is moved by the tool support means, 

is required with respect to the density of lines to be 15 The apparatus of the invention further comprises 

drawn per unit of surface area and in which it is neces- means for supplying the sheet material onto the table 

sary to use an inexpensive drawing medium which is means and for collecting the sheet material from the 

used in large quantities. table means. The feeding and collecting means com- 

This type of industry requires the making of patterns prises a supply reel means for supporting a roll of sheet 

which are used as production control elements. These 20 material, brake means connected to the supply reel 

patterns are made from materials which are stronger means for controlling delivery of the sheet material to 

than paper, such as cardboard or plastic. The present the table means, first spinner means disposed between 

invention is also directed at the preparation of such the supply reel means and one end of the table means, 

patterns. the first spinner means being movable vertically be- 

2. Background of the Invention 25 tween an upper and a lower position for removing a 
The operating principles of drawing plotters are well- preselected length of sheet material from the supply reel 

known for the two basic drum and flat prototypes, as means> collecting reel means for supporting a roll of 

well as for some mixed types. Also well-known are the shefit material rem0 ved from the table means, motor 

advantages and disadvantages of one type of technol- mean8 connected to the collecting reel means for con- 

ogy verses the other as disclosed m French Patent No. 30 ^ Ttmoygl q{ ^ ^ from ^ ^ 

7516659 m the name of Un Leder of the company means 5 and secGnd ^ means disposed between the 

technology 'in ^or^s mdustry renders eating 

plotters unusable for many reasons, including the high 35 ^ mAy a }^Zu~r*Zl~* JL^i a. t9 w, 

cost associated with the large plotters developed for the "* a Preselected length of sheet material from the table 

aeronautical and automobile industries, as compared to — * br f * mea ™ ^^J^i^^ 

those having-a table for producing high precision two connected to the con*ol means for actuation 

dimensional drawings aid those piiFely dimensional the if of * response to signals from the control means, 

types used in technical offices. 40 apparatus of the present invention includes 

Specifically for this industry, a drum plotter has been means ** tWFK matenal mo ™f 
developed, such as that disclosed in Spanish Patent No. BWP* sheet along the table means, supply stroke hmit- 
509,082, which accommodates paper reels of up to 150 m g means actuated by vertical movement of the first 
meters but this plotter is disadvantageous since it re- spinner means out of the lower position for sending a 
quires the use of perforated paper. 45 ^ signal to the control means which thereby intermit- 
Likewise, until now, the machines which have been tartly actuates the brake means to maintain supply of 
proposed for the preparation of patterns have been sheet material from the supply reel means due to inertia 
independent of the drawing units and used lasers or of the first spinner means actmg on the sheet matenal, 
blades as cutting tools and required special support the supply stroke limiting means further sending a sec- 
surfaces, such as a vacuum type securing surface. As 50 ond signal to the control means which thereby actuates 
such, it has been costly to produce individual patterns. *e brake means to stop the supply of sheet material 

when the first spinner means returns by gravity to the 
SUMMARY OF THE INVENTION lower position. 
In view of the foregoing, one of the objects of the The apparatus of the present invention includes col- 
present invention is to provide a flat plotter which is 55 lection stroke limiting means actuated by vertical move- 
able to make very long drawings, the standard measures ment of the second spinner means to the lower position 
in the tailoring industry being from a few meters to for sending a first signal to the control means which 
10-15 meters, with relatively low space requirements. thereby actuates the motor means to collect sheet mate- 
Due to the low line density per unit of surface area rial on the collection reel means, the collection stroke 
required and the high level of paper consumption, the 60 limiting means actuated by movement of the second 
plotter of the present invention is able to handle stan- spinner means to the upper position for sending a sec- 
dard paper reels of up to 40 centimeters in diameter ond signal to the control means which thereby stops the 
without any type of perforation. motor means. 

The apparatus of the present invention is also capable The tool support means of the present invention com- 

of preparing patterns by scoring a plastic sheet and the 65 prises guide means supported on the table means and 

patterns may easily be separated from the sheet by hand. extending a first direction, a carriage disposed above the 

The present invention provides an automatic appara- table means and movably supported on the guide means 

tus for drawing on sheet material such as paper and for for movement in the first direction, the carriage extend- 
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ing in a second direction perpendicular to the first direc- 
tion, a trolley movably supported on the carriage for 
movement in the second direction, first drive means for 
driving the carriage back and forth in the first direction 
and second drive means for driving the trolley back and 5 
forth in the second direction. The first drive means and 
second drive means are each operatively connected to 
the control means for actuation thereof. Also, the tool 
support means includes gripping means for selectively {Q 
gripping the sheet material supported on the table 
means to thereby move the sheet material in a feed 
direction. 

The table means of the present invention includes 
clamping means for clamping the sheet material on the 15 
table means during the drawing or scoring operations. 

The tool means of the present invention includes a 
frame mounted on the tool support means, a drawing 
instrument movably mounted on the frame, means dis- 
posed on the frame for moving the drawing instrument 20 
from a nonworking to a working position, a scoring 
instrument movably mounted on the frame, means for 
moving the scoring instrument from a nonworking to a 
working position, the means for moving the drawing 
instrument and the means for moving the scoring instru- 25 
ment each being operatively connected to the control 
means whereby either the drawing instrument or the 
scoring instrument can be moved into a working posi- 
tion to effect either drawing on or scoring of the sheet 3Q 
material. 

The means for moving the drawing instrument in- 
cludes a first tool carriage attached to the drawing 
instrument, means biasing the first tool carriage in a first 
position corresponding to the nonworking position of 35 
the drawing "instrument and electromagnet means 
mounted on the frame and connected to the first tool 
carriage for moving the first tool carriage from the first 
position to a second position corresponding to the 
working position of the drawing instrument The means 40 
for moving the drawing instrument includes means for 
limiting the amount of movement of the first tool car- 
riage with respect to the frame. 

The means for moving the scoring instrument in- 
cludes a second tool carriage attached to the scoring 45 
instrument, means biasing of the second tool carriage in 
a first position corresponding to the nonworking posi- 
tion of the second topi and electromagnet means 
mounted on the frame and connected to the second tool 
carriage for moving the second tool carriage from the 50 
first position to a second position corresponding to the 
working position of the scoring instrument. The means 
for moving the scoring instrument includes means for 
limiting the amount of movement of the second tool 55 
carriage with respect to the frame. 

The drawing instrument of the present invention 
comprises cylinder means for containing ink, a drawing 
tip disposed at one end of the cylinder means, a plunger 
disposed in the cylinder means and spaced from the ^ 
drawing tip with space for an ink supply therebetween 
and means biasing the plunger towards the drawing tip. 

The scoring instrument of the present invention com- 
prises a tubular casing, a scoring tool having a tungsten 
carbide tip extending a distance from one end of the 65 
tubular casing, and means on the tubular casing for 
adjusting the distance that the tip end extends from the 
tubular casing. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will now be described with 
reference to the accompanying drawings, in which: 

FIG. 1 is a perspective view of the machine accord- 
ing to the present invention; 

FIG. 2 is a schematic diagram of the feeding and 
collecting means of the present invention; 

FIG. 3 is a schematic top plan view of the machine of 
the present invention; 

FIG. 4 is a perspective view of the tool support 
means of the present invention; 

FIG. 5 is a partial cut away view showing the grip- 
ping means of the present invention; 

FIG. 6 is a partial cut away end view of the table 
support and clamping means of the present invention; 

FIG. 7 is a front view of the tool means of the present 
invention; 

FIG. 8 is a side cross-sectional view of the drawing 
instrument of the present invention; 

FIG. 9 is a cross-sectional view taken in a horizontal 
plane passing through the drawing instrument shown in 
FIG. 8; 

FIG. 10 is a side cross-sectional view of the scoring 
instrument of the present invention; 

FIG. 11 is a schematic diagram of the control means 
of the present invention; and 

FIG. 12 is a detailed block diagram illustrating the 
operations of the control means of the present inven- 
tion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 is a perspective view of the apparatus of the 
present invention for drawing on sheet material such as 
paper and for scoring the surface of sheet material such 
as plastic, comprising table means 10 for supporting the 
sheet material 15, tool means 17 disposed above the 
table means for selectively drawing on or scoring the 
surface of the sheet material supported on the table 
means, tool support means 24 disposed above the table 
means for supporting the tool means 17, the support 
means being movable in any direction above the surface 
of the sheet material supported on the table means, and 
control means 54, 56, 58 and 60 operatively connected 
to the tool means 17 and to the topi support means 24 
for moving the tool support means 24 and for causing 
the tool means 17 to effect drawing on or scoring the 
surface of the sheet material when the tool means 17 is 
moved by the tool support means 24. The apparatus also 
includes a paper feed assembly 12 for supplying sheet 
material onto the table means and a paper collection 
assembly 14 for collecting the sheet material from the 
table means. The paper supply assembly 12 includes a 
supply reel means 30 and the paper collection assembly 
14 includes a collection reel means 36. The paper 15 is 
fed from the supply reel means 30 in a feed direction 22 
and the paper 15 is clamped on the table means 10 by 
clamping means 106 and 108 provided at either end of 
the table means. 

FIG. 2 illustrates how the sheet material is fed to the 
table means from the supply reel means 30 and how the 
sheet material is collected from the table means by the 
collection reel means 36. A table support 21 is provided 
intermediate the supply reel means 30 and the collection 
reel means 36, which together comprise a supply zone 
16, a drawing or scoring zone 20 and a collection zone 
18. The supply reel means 30 can comprise a reel for 
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supporting a roll of sheet material which is spaced from motor means and thus stops the collection of sheet ma- 
one end of the table support 21. A first spinner means 38 terial on the collection reel means 36. 
is disposed between the supply reel means 30 and the It can be seen from FIG. 3 that the tool support 
one end of the table support 21 and the first spinner means 24 includes gripping means 26 on one side of the 
means 38 is movable vertically between an upper and a 5 tool support means 24 and gripping means 28 on the 
lower position for removing a preselected length of other side of the tool support means 24. The gripping 
sheet material from the supply reel means 30. The first means 26, 28 are movable in a direction perpendicular 
spinner means 38 is supported by the sheet material and to the feed direction 22 for gripping sheets 15 of various 
ineffective to remove sheet material from the supply ^^W^^&" m %^^£ 
reel means 30 due to the weight of the spinner acting on 10 tool support means 24 in a direction parallel to the feed 
the sheet material As shown in FIG. 3, the supply reel direction 22 to thereby advance a sheet of material 15 
means 30 is connected to a brake means SO which con- onto the table support 21. When the sheet 15 * ad- 
trols delivery of the sheet material to the table means by vanced by the gripping means 2* 28 m the 

7 . - - , _ . ~ rt „ f u 0 - tion 22 the first spinner means 38 is moved upwardly 

preventing rotation of ^^J***^^ 13 and out of contact with the lower stroke limiter 42 

the brake means 50 » ^^^^^Si tow£ which thereby sends the first signal to the control means 

composing an upper stroke tarter 44 and a lower * ^ mtennittent 0IM)ff ${ { tQ the 

stroke limiter 42 is provided » ^ a «g«j to the $Q ^ ^ 3Q tQ 

control means when the first spinner means 38 moves material to the table support 21. 

38is in contact with the stroke bmiter 42 When the first ^ mate £J* 5 ^ e ^ spinner mean3 38 return3 by 

spinner means 38 moves in a vertical direction up- tQ ^ lQwer stroke limiter 42 which the 

wardly away from the stroke hmiter 42, the stroke urn- g . ^ tQ ^ means which m turn actu . 

iter 42 sends a first signal to the control means which ateg ^ bfake means 5(J tQ prevent rotation of the sup _ 

thereby intermittently actuates the brake means 50 to 2J j reel means 3a Likewise, when the gripping means 

maintain supply of sheet material from the supply reel 26 ^ ^ ma terial on the. table support 

means 30 due to weight of the first spinner means 38 21 ^ second spinner means 40 is allowed to move 

acting on the sheet material. When the first spinner vertically downward and out of contact with the upper 

means 38 returns by gravity to the lower position the stroke 45 wn ich thereby sends the first signal to 

stroke limiter 42 sends a second signal to the control 30 ^ contro i me ans which in turn actuates the motor 

means which thereby actuates the brake means 50 to me ans 52 to rotate the collection reel means 36 and 

stop the supply of sheet material from the supply reel co iiect sheet material thereon. When the sheet material 

means 30. If the first spinner means 38 reaches the upper | g n0 i onger advanced in the feed direction 22 by the 

stroke limiter 44 a signal is sent to the control means gripping means 26, 28, the second spinner means 40 is 

which thereby shuts down the apparatus. However, 33 re turned to the upper position due to collection of the 

when the control means receives the first signal as men- sheet material on the collection reel means 36 and once 

tioned above the brake means 50 is provided an inter- the se cond spinner means 40 returns to its upper posi- 

mittent on-ofj signal to prevent the feed reel means 30 tion in contact with the upper stroke limiter 48 the 

from reaching high speeds, due to the high inertia of the second signal is sent to the control means which in turn 

rotating feed reel means 30 thus the size of the brake 40 deactuates the motor means 52 to stop collection of the 

means 50 can be reduced and the sheet material can be sheet material on the collection reel means 36. 

removed from the supply reel means 30 by merely the piG. 4 shows the tool support means 24 in isolation 

influence of the weight of the first spinner means 38. f rom the remainder of the apparatus of the present in- 

The collection zone 18 can comprise a reel means 36 vention. The tool support means 24 comprises guide 

for the collection of sheet material which is spaced from 45 me ans 64, such as a pair of T-shaped channels supported 

an end of the table support 21 opposite to the end at 0 n both sides of the table support 21, the guide means 64 

which the supply reel means 30 is disposed. From FIG. extending in a first direction parallel to the feed direc- 

3 it can be seen that motor means 52 is connected to the tion 22 of the sheet material, an X-carriage 49 disposed 

collection reel means 36 for controlling removal of the above the table means and movably supported on the 

sheet material from the table means. A second spinner 50 guide means 64 for movement in the first direction, the 

means 40 supported by the sheet material 15 is disposed X-carriage extending in a second direction perpendicu- 

between the collection reel means 36 and the table sup- lar to the first direction, a Y-carriage or trolley 62 mov- 

port 21 and the second spinner means 40 is movable ably supported on the X-carriage 49 for movement in 

vertically between an upper and a lower position for the second direction, first drive means for driving the 

removing a preselected length of sheet material from 55 carriage back and forth in the first direction and second 

the table support 21. The motor means 52 is operatively drive means for driving the trolley back and forth in the 

connected to the control means for actuation thereof in second direction. The first drive means can comprise a 

response to signals from the control means. The second pair of drive pulleys 78, 80 connected by a shaft 76 

spinner means 40 is normally maintained in the upper mounted for rotation on the table means 10, a pair of 

position in contact with an upper stroke limiter 48. 60 tension pulleys 86, 88 each of which is aligned with a 

However, when the second spinner means 40 moves in respective drive pulley and mounted on the table means 

a vertical direction downwardly away from the upper 10, a pair of belts 82, 84 supported for rotation on a 

stroke limiter 48 a first signal is sent by the stroke limiter respective pair of pulleys 78, 86 and 80, 88, the belts 82, 

48 to the control means which thereby actuates the 84 being connected to the X-carriage 49 to thereby 

motor means 52 to collect sheet material on the collec- 65 move the X-carriage 49 upon rotation of the drive pul- 

tion reel means 36. When the second spinner means 40 leys 78, 80. The drive pulley 78 is provided with gear 

returns to the upper stroke limiter 48 a second signal is teeth 74 which are engaged with a gear 72 mounted on 

sent to the control means which thereby deactuates the a shaft of an X-motor 66. The motor 66 is reversible for 
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* operating the first drive means to thereby control move- 
ment of the X-carriage and the motor 66 is operatively 
connected to the control means for actuation thereof. 
Also attached to the motor 66 is a tachometer 68 and a 
position transducer 70, which are operatively con- 
nected to the control means for supplying information 
as to the speed and actual position of the X-carriage 49. 

The second drive means for driving the trolley back 
and forth in the second direction comprises a drive 
pulley 100 mounted on one end of the X-carriage 49 and 
a tension pulley 104 mounted on the other end of the 
X-carriage 49, a belt 102 rotatably supported on the 
pulleys 100, 104 and connected to the trolley 62 for 
moving the trolley in the second direction. The drive 
pulley 100 includes gear teeth 98 thereon which are 
engaged with a gear 96 mounted on a shaft of a Y-motor 
90 which is mounted on the X-carriage. The motor 90 is 
reversible and is connected to the control means for 
actuation thereof. Also connected to the motor 90 is a 
tachometer 92 and a position transducer 94 which are 
operatively connected to the control means for supply- 
ing information as to the speed and actual position of the 
trolley. The combined movement of the X-carriage and 
the trolley allows the tool means 17 to draw or score 
any two-dimensional figure on the sheet material. 

FIG. 5 shows the gripping means 26, 28 each of 
which comprises a stationary jaw 32 and a movable jaw 
34 which is attached to an electromagnetically operated 
lever pivotally connected to the shaft of an electromag- 
net 35. The electromagnet 35 is mounted on a movable 
support 25 which is fitted in a groove extending along 
the X-carriage 49. The shaft of the electromagnet 35 is 
biased in an upward position by means of a spring 37 
fitted around the shaft between an upper end thereof 33 
and a stationary part of the electromagnet 35. The elec- 
tromagnet 35 is operatively connected to the control 
means for automatic operation thereof and also to the 
command panel 60 for manual operation thereof. 

FIG. 6 shows the clamping means 106 for preventing 40 
movement of the sheet material on the table support 21 
which comprises an electromagnet 110 mounted on one 
side of the table support 21 and an electromagnet 112 
mounted on the other side of the table support 21, each 
electromagnet 110, 112 having a movable shaft extend- 45 
ing upward from the table support 21 with a clamping 
bar extending therebetween. Each of the electromag- 
nets 110, 112 is operatively connected to the control 
means whereby the electromagnets 110, 112 are raised 
when the sheet material is moved and are lowered when 
the sheet material is to be clamped on the table support 
21. An arrangement similar to that just described is 
provided at the other end of the table support 21, as 
shown by the clamping means 108 in FIG. 1. 

FIG. 7 shows the tool means 17 in more detail. The 
tool means 17 comprises a frame 117 mounted on the 
tool support means 24, and more particularly, mounted 
on the trolley 62 for movement therewith, a drawing 
instrument 118 movably mounted on the frame 117, 
means disposed on the frame 117 for moving the draw- 
ing instrument 118 from a nonworking to a working 
position, a scoring instrument 120 movably mounted on 
the frame 117, means for moving the scoring instrument 
from a nonworking to a working position, the means for 
moving the drawing instrument and the means for mov- 
ing the scoring instrument each being operatively con- 
nected to the control means whereby either the drawing 
instrument or the scoring instrument can be moved into 



50 
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a working position to effect either drawing on or scor- 
ing of the sheet material. 

The means for moving the drawing instrument 118 
includes a first tool carriage 114 attached to the drawing 
instrument 118, the first tool carriage 114 being 
mounted below the frame 117 and movably connected 
thereto by means of a pair of shafts which extend verti- 
cally through the frame 117, the upper ends of these 
shafts being biased upwardly by means 126 such as 
springs disposed between the frame 117 and a threaded 
nut on the upper end of the shafts, the frame 117 includ- 
ing means 128 for limiting the amount of movement of 
the first tool carriage 114 with respect to the frame 117, 
the means 128 comprising bolts which are axially 
aligned with the shafts attached to the first tool carriage 
114, the bolts being threadedly engaged with the frame 

117 for increasing or decreasing the amount of the verti- 
cal movement of the shafts attached to the first tool 
carriage 114. The means for moving the drawing instru- 
ment 118 also includes electromagnet means 122 having 
a shaft 127 which moves vertically towards the table 
support 21 to move the drawing instrument 118 from a 
nonworking position to a working position. The nut 
between the frame 117 and the first tool carriage 114 is 
threadedly engaged with the shaft 127 fof adjusting the 
length of the stroke of the drawing instrument 118. 

The means for moving the scoring instrument 120 
includes a second tool carriage 116 attached to the 
scoring instrument 120, the second tool carriage 116 
being mounted below the frame 117 and having a pair of 
vertical shafts extending through the frame 117 with 
means 123 biasing the second tool carriage upwardly, 
the means 123 comprising springs disposed between the 
frame 117 and threaded nuts screwed on the upper ends 
of the vertical shafts, means 131 limiting the amount of 
movement of the second tool carriage 116 comprising 
bolts which are axially aligned with the vertical shafts, 
the bolts being threadedly engaged with the frame 117 
to limit the vertical movement of the second tool car- 
riage. The means for moving the scoring instrument 120 
also includes electromagnet means 124 mounted on the 
frame 117, the electromagnet means 124 having a verti- 
cally movable shaft attached to the second tool carriage 
116 with means 129 such as a nut, on the vertically 
movable shaft for adjusting the length of the stroke of 
the vertically movable shaft. The electromagnet means 
122, 124 are each operatively connected to the control 
means for selective actuation thereof to thereby move 
either the drawing instrument 118 or the scoring instru- 
ment 120 from a nonworking to a working position. The 
tool means 17 also includes a skid 134 mounted on a 
shaft extending below the frame 117 which prevents a 
point 130 of the drawing instrument 118 or a tip 132 of 
the scoring instrument 120 from rumpling the sheet 
material. The skid 134 has upturned edges 136 and 138 
for allowing the skid 134 to pass smoothly over the 
sheet material. From the above description it will be 
understood that the stroke of the drawing instrument 

118 is limited by adjusting bolts 127, 128 and the stroke 
of the scoring instrument 120 is limited by adjusting the 
bolts 129, 131. 

The drawing instrument 118 is illustrated in FIG. 8 
and because it must be capable of high drawing speed 
the ink therein must be pressurized. Thus, the drawing 
instrument 118 comprises a cylinder means 140 for con- 
taining ink, a drawing tip 142 disposed at one end of the 
cylinder means 140, a plunger 148 disposed in the cylin- 
der means 140 and spaced from the drawing tip 142 
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with space for an ink supply therebetween and means FIG. 11 is a schematic representation of the opera- 

150 biasing the plunger 148 towards the drawing tip tions of the control means which comprises a master 
142 The drawing tip 142 is connected to the cylinder computer 166 which receives data through the input- 
means 140 by means of a nut 144 and an 0-ring 146 fitted /output line 165, a slave computer 168, an X-Y com- 
between the nut 144 and the cylinder means 140. A shaft 5 puter 170, control stages 172 and logic for the ancillary 

151 connected to the plunger 148 extends from an end elements 174. The master computer 166 comprises a 
of the cylinder means 140 opposite to the drawing tip CPU (controller processing unit) 161 and a penpheral 
U2 ThTshaft has a pin 152 disposed between the bia£ card 163. The CPU 161 interpolates digitahzed data 
tag means 150 and an upper end of the cylinder means received through the input/output lme 165 and once the 
140. The biasing means 150 can comprise a spring fitted 10 dynamic calculation has been made for the movement 
around the shaft 151 which presses against L pin 152 °f the tool support means 24, the slave computer ^ 168 k 
to pressurize the ink contained in the s^ace between the adv^ed by nrcans «J penpheral card of the X 
pier 148 and the drawing tip 142. A circular washer «*» Y mcrements which are required and at the proper 
Wprovidrfwi^ — 13 ^SttS^^-teHK-,-- 
tion between Ae phmger 148 : ^ the end of tt,e cylm- the n-cHne control program housed in 
te^M<»^*tedn^£MJta w programmaWe read omy memory 
circular washer 154 includes a p a* 01 amy ««namg ^ . - random 

access memory ikamj. 

cut outs 155, 156 for passage of the pin 152 on fce shaft ^ peripneral card 163 receives information through 
ISltheretW 20 theiiSe^andsendsinformationtotheslavecompute^ 
a free end thereof for withdrawing the plunger 148 m ^ ^ ^ receives ^f^^ from the com mand 
away from the drawing Up 142 and once the pin 152 is ^ meam Qf yQ cafds m 
passed through the pair of cut outs 155, 156 m the circu- *- ^ glaye c uter 1€S is made up of ^ eight bit 
lar washer 154 the knob 149 can be turned to allow the micro ^ ompute r with 8K EPROM and 4K RAM mem- 
pin 152 to rest on the circular washer 154 so that the M Qfy m weU M mtegrated circuits for communication 
cylinder means 140 can be filled with ink, such as by ^ me coinmand panel 60 , the X-Y computer 170 and 
removing the nut 144, or the plunger 148 may be with- ^ electromechanical systems of the apparatus accord- 
drawn to this position when the drawing instrument 118 mg tQ me presen t invention. The X-Y computer 170 
is not to be used for a long period of time. receives information in impulse form corresponding to 

The scoring instrument 120 is shown in FIG. 10 and 3Q ^ of movement necessary for the shafts of the 
comprises a tubular casing 160, a scoring tool having a X-motor 66 and Y-motor 90. The data in impulse form 
tungsten carbide tip 158 extending a distance from one ^ gr 0upe d in the corresponding quartet for increases in 
end of the tubular casing, and means 162 on the tubular x ^ y m ^ tne number of impulses accelerating and at 
casing for adjusting the distance that the tip end of the constant speed, these latter two corresponding to the 
scoring tool extends from the tubular casing. It can be 35 dominant axis (that of greatest increase) and delivers to 
seen from FIG. 10 that the means 162 for adjusting the the control loops of each axis the impulses with the 
distance the tip end 158 extends from the tubular casing appropriate sequencing for operating the motors of 
comprises a nut threaded into the tubular casing 160. ^h of the shafts. To accomplish this result, the X-Y 
The scoring tool is biased in contact with the nut by computer 170 comprises the components of an accelera- 
means of a spring 163 fitted between an end of the tubu- 40 tion ramps generator 173, a logic arithmetic unit (ALU) 
lar casing 160 through which the tungsten carbide tip 175 a sequencer 177. The generator 173 is designed 
158 extends and a thickened portion of the scoring tool. to generate the impulses to be sent to the position loop 
The tubular casing 160 includes a lower end 164 which 0 f each s haft and, in addition, to generate them at the 
is adapted to be supported on the upper face of the sheet correct moment, which is done by varying the fre- 
material, such as plastic, whereby materials of different 45 quency of impulses from a clock, according to the data 
thicknesses can be penetrated by the tungsten carbide incorporated in an EPROM memory which has re- 
tip 158. Since the scoring tool can be moved at right corded the time between successive impulses, on the 
angles to the X-Y plane it is possible to follow any basis on the number of impulses given since the rest 
irregularities in the plane and the sheet material such as point. This whole process is carried out with the ALU 
plastic can be cut to a constant depth which makes it 50 175 which is intended to generate the information for 
possible to later separate the scored patterns or forms the dominant and slave axis in each straight segment, 
from the remainder of the sheet material. The control and to the sequencer 177 which controls the process, 
means can be programmed such that the scored patterns The control stages 172 are responsible for supplying 
or forms include identifying characters which can be voltage and current to the X-motor 66 and Y-motor 90 
drawn on them by using the drawing instrument 118. 55 on the basis of the impulses delivered by the X-Y com- 

The control means will now be described with refer- puter 170. The position transducers, 70 and 94, are en- 

ence to FIGS. 1, 11 and 12. As can be seen from FIG. coders, which feed back the signal position in impulse 

1, the apparatus of the present invention includes a form to an encoder card 199 which subtracts them from 

command panel 60 which allows an operator to manu- those it receives from the X-Y computer 170 and sends 

ally perform operations with the apparatus according to 60 a voltage to control stages 181 and 181 A which is in 

the present invention, a feed supply module 54, a con- proportion to the difference between the two signals, 

trol module 56 and a servo and power module 58. An The previous voltage signal together with the speed 

input/output line 165 interconnects the modules 54, 56, signals provided by tachometers 68 and 92, are fed to 

58 and an external processing system (not shown). The the control stages 181 and 181A, which contain servo 

mput/output lme is an async^onousstandai^zed serial 65 stabilization networks, and finally, power stages 183 

line which carries digitalized information regarding the and 183A amplify the signal of the previous stages and 

pattern or form to be drawn by the drawing instrument supply the current required to the X-motor 66 and Y- 

or scored by the scoring instrument. motor 90, respectively. 
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The logic for the ancillary elements 174 is designed to 
supply the power to the electromagnets for the gripping 
means 26, 28, the electromagnets for the clamping 
means 106, 108, the electromagnet for the drawing in- 
strument 118 and the electromagnet for the scoring 5 
instrument 120, etc., and to receive the signals from the 
different stroke limiters of the machine and command 
panel 60, preparing them and delivering them to the 
different micro-computers. The information I/O func- 
tion is carried out in card 176 while card 180 is responsi- 10 
ble for the operation of the electromagnets, brake means 
50, motor means 52, etc. 

While the invention has been described with refer- 
ence to the foregoing embodiments, it should be under- 
stood that various changes and modifications may be IS 
made without departing from the spirit and scope of the 
invention. 

We claim; 

1. An automatic apparatus for drawing on sheet mate- 
rial such as paper and for scoring the surface of sheet 20 
material such as plastic, comprising: 

table means for supporting the sheet material; 

tool means disposed above said table means for selec- 
tively drawing on or scoring the surface of the 
sheet material supported on said table means; 25 

tool support means disposed above said table means 
for supporting said tool means, said support means 
being movable in any direction in a plane parallel 
to the surface of the sheet material supported on 
said table means; 30 

control means operatively connected to said tool 
means and to said tool support means for moving 
said tool support means and for causing said tool 
means to effect drawing on or scoring the surface 
of the sheet material when said tool means is 35 
moved bysaid tool support means; and 

said tool means including a frame mounted on said 
tool support means, a drawing instrument movably 
mounted on said frame, means disposed on said 
frame for moving said drawing instrument from a 40 
nonworking to a working position, a scoring instru- 
ment having a conically shaped scoring tip mov- 
ably mounted on said frame, means for moving said 
scoring instrument form a nonworking to a work- 
ing position, said means for moving said drawing 45 
instrument and said means for moving said scoring 
instrument each being operatively connected to 
said control means whereby either said drawing 
instrument or said scoring instrument can be 
moved into a working position to effect either 50 
drawing on or scoring of the sheet material, said 
means for moving said drawing instrument includ- 
ing a first tool carriage attached to said drawing 
instrument, means biasing said first tool carriage in 
a first position corresponding to the nonworking 55 
position of said drawing instrument and first elec- 
tromagnetic means mounted on said frame and 
connected to said first tool carriage for moving said 
first tool carriage from said first position to a sec- 
ond position corresponding to said working posi- 60 
don of said drawing instrument, said means for 
moving said scoring instrument including a second 
tool carriage attached to said scoring instrument, 
means biasing said second tool carriage in a first 
position corresponding to the nonworking position 65 
of said scoring instrument and second electromag- 
net means mounted on said frame and connected to 
said second tool carriage for moving said second 



tool carriage from said first position to a second 
position corresponding to said working position of 
said scoring instrument, said first tool carriage 
being connected to said drawing instrument at a 
position between said frame and said table means, 
said first electromagnet means comprising an elec- 
tromagnet supported by said frame and a plunger 
shaft movably mounted in said electromagnet for 
movement towards and away from said table 
means, said plunger shaft extending through an 
opening in said first tool carriage and having a head 
at a free end thereof, aid plunger shaft further hav- 
ing a nut threadedly engaged therewith at a posi- 
tion between said frame and said first tool carriage 
for limiting movement of said first tool carriage 
with respect to said frame. 
2. An automatic apparatus for drawing on sheet mate- 
rial such as paper and for scoring the surface of sheet 
material such as plastic, comprising: 
table means for supporting the sheet material; 
tool means disposed above said table means for selec- 
tively drawing on or scoring the surface of the 
sheet material supported on said table means; 
tool support means disposed above said table means 
for supporting said tool means, said support means 
being movable in any direction in a plane parallel 
to the surface of the sheet material supported on 
said table means; 
control means operatively connected to said tool 
means and to said tool support means for moving 
said tool support means and for causing said tool 
means to effect drawing on or scoring the surface 
of the sheet material when said tool means is 
moved by said tool support means and 
said tool means including a frame mounted on said 
tool support, means, a drawing instrument mov- 
ably mounted on said frame, means disposed on 
said frame for moving said drawing instrument 
from a nonworking to a working position, a scoring 
instrument having a conically shaped scoring tip 
movably mounted on said frame, means for moving 
said scoring instrument from a nonworking to a 
working position, said means for moving said 
drawing instrument and said means for moving said 
scoring instrument each being operatively con- 
nected to said control means whereby either said 
drawing instrument or said scoring instrument can 
be moved into a working position to effect either 
drawing on or scoring of the sheet material, said 
means for moving said drawing instrument includ- 
ing a first tool carriage attached to said drawing 
instrument, means biasing said first tool carriage in 
a first position corresponding to the nonworking 
position of said drawing instrument and first elec- 
tromagnet means mounted on said frame and con- 
nected to said first tool carriage for moving said 
first tool carriage from said first position to a sec- 
ond position corresponding to said working posi- 
tion of said drawing instrument, said means for 
moving said scoring instrument including a second 
tool carriage attached to said scoring instrument, 
means biasing said second tool carriage in a first 
position corresponding to the nonworking position 
of said scoring instrument and second electromag- 
net means mounted on said frame and connected to 
said second tool carriage for moving said second 
tool carriage from said first position to a second 
position corresponding to said working position of 
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said scoring instrument, said means biasing said 
first tool carriage in said first position comprising a 
pair of carriage bolts connected at one end thereof 
to said first tool carriage on either side of said 
drawing instrument, respective, said pair of car- 5 
riage bolts being slidably received in said frame and 
having free ends at the other end thereof extending 
outwardly from a surface of said frame, said pair of 
bolts having respective nuts threadedly engaged 
therewith at a position between said free ends and 10 
said surface of said frame and respective springs 
being compressed between said nuts and said sur- 
face of said frame for biasing said first tool carriage 
in said first position. 

3. The automatic apparatus of claim 2, further com- 15 
prising a pair of adjusting bolts axially aligned with said 
pair of carriage bolts, said adjusting bolts having lower 
ends thereof engageable with said free ends of said 
carriage bolts, respectively, said pair of adjusting bolts 
being threadedly engaged with a portion of said frame 20 
overlying said free ends of said carriage bolts for adjust- 
ing a distance traveled by said carriage bolts. 

4. An automatic apparatus for drawing on sheet mate- 
rial such as paper and for scoring the surface of sheet 
material such as plastic, comprising: 25 

table means for supporting the sheet material; 

tool means disposed above said table means for selec- 
tively drawing on or scoring the surface of the 
sheet material supported on said table means; 

tool support means disposed above said table means 30 
for supporting said tool means, said support means 
being movable in any direction in a plane parallel 
to the surface of the sheet material supported on 
said table means; 

control means operatively connected to said tool 35 
means and~to said tool support means for moving 
said tool support means and for causing said tool 
means to .effect drawing on or scoring the surface 
of the sheet material when said tool means is 
moved by said tool support means; and 40 

said tool means including a frame mounted on said 
tool support means, a drawing instrument movably 
mounted on said frame, means disposed on said 
frame for moving said drawing instrument from a 
nonworking to a working position, a scoring instru- 45 
meat having a conically shaped scoring tip mov- 
ably mounted on said frame, means for moving said 
scoring instrument from a nonworking to a work- 
ing position, said means for moving said drawing 
instrument and said means for moving said scoring 50 
instrument each being operatively connected to 
said control means whereby either said drawing 
instrument or said scoring instrument can be 
moved into a working position to effect either 
drawing on or scoring of the sheet material, said 55 
means for moving said drawing instrument includ- 
ing a first tool carriage attached to said drawing 
instrument, means biasing said first tool carriage in 
a first position corresponding to the nonworking 
position of said drawing instrument and first elec- 60 
tromagnet means mounted on said frame and con- 
nected to said first tool carriage for moving said 
first tool carriage from said first position to a sec- 
ond position corresponding to said working posi- 
tion of said drawing instrument, said means for 65 
moving said scoring instrument including a second 
tool carriage attached to said scoring instrument, 
means biasing said second tool carriage in a first 



position corresponding to the nonworking position 
of said scoring instrument and second electromag- 
net means mounted on said frame and connected to 
said second tool carriage for moving said second 
tool carriage form said first position to a second 
position corresponding to said working position of 
said scoring instrument, said second tool carriage 
being connected to said scoring instrument at a 
position between said frame and said table means, 
said second electromagnet means comprising an 
electromagnet supported by said frame and a 
plunger shaft movably mounted in said electromag- 
net for movement towards and away from said 
table means, said plunger shaft extending through 
an opening in said second tool carriage and having 
a head at a free end thereof, said plunger shaft 
further having a nut threadedly engaged therewith 
at a position between said frame and said second 
tool carriage for limiting movement of said second 
tool carriage with respect to said frame. 

5. An automatic apparatus for drawing on sheet mate- 
rial such as paper and for scoring the surface of sheet 
material such as plastic, comprising: 

table means for supporting the sheet material; 

tool means disposed above said table means for selec- 
tively drawing on or scoring the surface of the 
sheet material supported on said table means; 

tool support means disposed above said table means 
for supporting said tool means, said support means 
being movable in any direction in a plane parallel 
to the surface of the sheet material supported on 
said table means; 

control means operatively connected to said tool 
means and to said tool support means for moving 
said tool support means and for causing said tool 
means to effect drawing on or scoring the surface 
of the sheet material when said tool means is 
moved by said tool support means; and 

said tool means including a frame mounted on said 
tool support means, a drawing instrument movably 
mounted on said frame, means disposed on said 
frame for moving said drawing instrument from a 
nonworking to a working position, a scoring instru- 
ment having a conically shaped scoring tip mov- 
ably mounted on said frame, means for moving said 
scoring instrument from a nonworking to a work- 
ing position, said means for moving said drawing 
instrument and said means for moving said scoring 
instrument each being operatively connected to 
said control means whereby either said drawing 
instrument or said scoring instrument can be 
moved into a working position to effect either 
drawing on or scoring of the sheet material, said 
means for moving said drawing instrument includ- 
ing a first tool carriage attached to said drawing 
instrument, means biasing said first tool carriage in 
a first position corresponding to the nonworking 
position of said drawing instrument and first elec- 
tromagnet means mounted on said frame and con- 
nected to said first tool carriage for moving said 
first tool carriage from said first position to a sec- 
ond position corresponding to said working posi- 
tion of said drawing instrument, said means for 
moving said scoring instrument including a second 
tool carriage attached to said scoring instrument, 
means biasing said second tool carriage in a first 
position corresponding to the nonworking position 
of said scoring instrument and second electromag- 
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net means mounted on said frame and connected to 
said second tool carriage for moving said second 
tool carriage from said first position to a second 
position corresponding to said working position of 
said scoring instrument, said means biasing said 5 
second tool carriage in said first position compris- 
ing a pair of carriage bolts connected at one end 
thereof to said second tool carriage on either side 
of said scoring instrument, respectively, said pair of 
carriage bolts being slidably received in said frame 10 
and having free ends at the other end thereof ex- 
tending outwardly from a surface of said frame, 
said pair of carriage bolts having respective nuts 
thxeadedly engaged therewith at a position be- 



tween said free ends and said surface of said frame 
and respective springs being compressed between 
said nuts and said surface of said frame for biasing 
said second tool carriage in said first position. 
6. The automatic apparatus of claim 5, further com- 
prising a pair of adjusting bolts axially aligned with said 
pair of carriage bolts, said adjusting bolts having lower 
ends thereof engageable with said free ends of said 
carriage bolts, respectively, said pair of adjusting bolts 
being threadedly engaged with a portion of said frame 
overlying said free ends of said carriage bolts for adjust- 
ing a distance traveled by said carriage bolts. 
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